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SUHl'tARY: 


Major  activities  conducted  during  the  second  year  o-f  the  contract  DAMD 
17  -  B3  C— 3031  included: 

1»  Increasing  our  inventories  o-f  monoclonal  antibodies  to  the  New 
World  Leishmaniiiu 

2.  Use  o-f  the  monoclonal  antibodies  for  the  identification  and 
recovery  o-f  species-,,  strain-  an..i  stage-speci-i-ic  antigens.. 

3.  Use  o-f  the  specific  antig-ans  tor  development  ot  species-specitic 
serodi  agnosti  c  assays.. 

4.  Use  of  the  monoclonal  antibodies  to  detect  parasites  in  infected 
tissues,. 

5-  Evaluation  of  techniques  of  flow  cytometry  to  quantitate  surface 
antigen  e!;pres5ion  by  the  parasites  and  to  monitor  the  effect  of  the 
monoclonal  antibodies  on  host  cell-parasite  interactions. 


FOREWORD 


In  conducting  research  using  animals,  the 
in.vestigator(s)  adhered  to  the  "Guide  for  the  Care  and 
Use  of  Laboratory  Animals,"  prepared  by  the  Committee 
on  Care  and  Use  of  Laboratory  Animals  of  the  Institute 
of  Laboratory  Animal  Resources,  National  Research 
Council  (NIH  Publication  No.  86-23,  Revised  1985). 

Citations  of  commercial  organizations  and  trade 
names  in  this  report  do  not  constitute  an  official 
Department  of  the  Army  endorsement  or  approval  of  the 
products  or  services  of  these  organizations. 
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PROGRESb  report; 


1.  ESTABLTSHMEiN'l  OF  INVENT  UR  I  EE: 

A.  '^-ARAST  :’E3; 

Ic  y.illEQ  cuJ. ti.irec-i  dV  i4  di  f -f erentr— i sol ates  o+  New  World 
1  l■••ypanoso^nai.^ ds  wera  established  in  our  laboratory.  Adequate  stocks 
nave  beer  stored  io  liquid  nitrogen. 
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B.  HONQCLONAL  hNT  F  DODIES?. 


In  addition  to  the  monoclonal  antibodies  described  in  Annual  Report 
t'jQi.  15  j  c.overinq  activities  from  December  1,  1882  to  November  30, 

i'^’34.,  the  foilowinq  >nonociona]  antibodies  have  now  been  added  to  our 
in'-entoricis. 


i'usior.  Immunogen  No.  of  monoclonal 

antibodies 
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fJLJlSf-i  data;  Optical  Density  at  405  nanometers. 

Values  represent  means  o-f  a  mini  mum  of  3  assays  performed  on  alternate 
days  with  dif  . ei  ent  lots  of  antigen. 
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(A)  Ail  monocl onal s  Trom  fusion  S4F  lar.ked  specificity  at  the 
gc.3nus-].e  /el : 

(B)  Additional  invostigaticjns  are  not  planned  at  this  time. 

(C,  B4F-465  was  interesting  in  t!iat  its  pattern  of  immunofluorescence 
was  not  cieen  previousis’. 

'  <D)  ■;<=hDmoi ogous  reaction 


S‘r6 — Iiiiiiin.iriCvjen=  stationary  ps"omastigotes  ot  isolate  GML-1  <  L^.  b 
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Ws  have  ccntiriueci  to  direct  our  uiajor  effort  towards  separating  the  14 
isolates  according  to  genus,  species,  and  subspecies  on  the  basis  of 
their  react ivit/  with  a  panel  of  monocianal  antibodies.  Reactivity 
was  assesses  using  a  solid-phase  ELISA  ^therein  the  antigens  were 
ail"— dr ie;o  promasti gotes  attached  to  poly-1 -lysine  coated  microtiter 
plaias.  fhe  follov*.;  ng  table  is  a  summary  of  results.  +  =  optical 
■jerisi’.-y  ><i.u75  it  “^iOS  r.m.  Sr  -  homologous  reaction. 
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Coinmentij: 

iu  ft  goad  number  of  the  negative  reactions  might  be  considered  weakly 

positive  (DD  values  in  the  0.U50  -  0.070  range'.  However,  lowering  the 

cut-off  level  to  0.050  does  not  improve  specificties.  It  should  be 

noted  that  the  negative  values  for  Tc  and  Es  were  consistently  far 

below  the  0.050  i-oaciino.  -  '  "  > 

*  1 

2.  We  do  feol  confident  in  our  ability  to  discriminate  at  the  genus 

levei  .  ,  ■  ; 

t 

3.  Ihe  leishmania  can  be  separated  into  two  major  groups  at  this  time; 
Additional  information  on  speciati on  (e.g.  isoenzymes)  is  needed  for 
aJ 1  isolates. 
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4.  The  assay  is  extremely  reproducible.  Although  the  data  in  the  aboye 
table  represents  an  average  of  two  assays  performed  on  different  days,' 
the  reactivity  of  some  monoclonal s  has  been  assessed  as  many  as  thirty, 
times  against  6  different  isolates;  Specificity  does  not  vary*  .This 
data  has  bean  accepted  as  a  poster  for  the  December  ASTMH  in 
Efaltimore- 


Specificities  hold  true 


5-  Fh.-  f  dat-T?  i aupfiportec!  by  ITA  daca 

f  c '  ■  both  a ” s .  j  y s » 

6.  We  ol'.v :  o!..! sy  r.ecd  additional  monoclonaJ  antibodies  against  the 
brar. j  1  i  ar-s;  5  cample;:-  Unto'-tuna t.el y ,  Fusion  84E  (against  508)  yielded 
-T-.j  V  one  stable  antibody  oroducer  (£1086)  which  lacked  specificity  at 
the  genus  fevel.  "usion  84B,  against  GML#  1,  resulted  in  314 
hvi-ridomas  of  which  only  5  v^isre  ant  .  body  producers,  as  determined  by 
IFh-  ,  These  i  ybr  KJomas  a  "e  being  screened  by  J-LIhlA  and  are  in  the 
process  f  e'-ip-^ Fpern j  c  i  ty  assays  will  be  completed  in 
!  Jc I ober « 


7.  Antibod/  U7l)5  , pari  tied  from  ascitic  fluid  by  affinity 
cnrcm.-itncirc-phy '  has  been  used  as  an  immunosorbent  to  recover  the  t)7D5 
antigwr.  from  den,- y cholate  *=xtracis  of  2321:!  promastigotes.  A  pool  of 
antiMrfri  has'  been  made  and  pre.'i  i mlne'iry  e,-:peri inents  indicate  that  sera 
froi.,  humaii  case-s,  of  1  ei  slimnniasis  (Panamanians)  contain  antibody  to 
the  antigen.  [mmnnochu-mL  rai  anal  yses  o-J  the  antigen  and  assays  for 
spa-cj  I  j.  ty  are  in  pr:;gre3s.  ' 

-■3-  addit-iona)  fusion  (04F)  vvias  performed  using  splenocytes  from  a 

mui.is--  i  miiii  in  red  wi. ‘h  ,.rise.-t  '-orms  of  303.  Of  150  hybridomas,  26  were 
r.^ic:-';- 1  /i.T'  W3  ih  th;  3'.‘3  ii-.s3cc  •:  oi  ms  by  IFA.  Eight  of  the  clones  are 
boii.n  e;-:pandttd  and  jvpeci  f ici  cy  assavs  will  be  compeieted  within  the 
re;- t  t.-io  ueel--*-;. 

9.  il.cG  hav-r  been  immunised  with  Gh'L  135  a  fusion  is  , planned  during 
•tne  wewiv  of  Sept-^mber  17 

10.  We  suspect  that  tne  condificrs  of  culture  may  influence  the/  • 

surfac.-*  antigen  • 

i:oiiipoH'’ ti  or.  o-i'  the  p.ai”ticul.ar  isolate.  Ex  peri  merits  to  confirm  0f.;  ’ 
refute  this-  suspiciun  are  in  progress.  '  V-iV'' 

11.  Antibody  l2!>-3  has  been  purified  from  ascitic  fluid  and  affinity 

columns  should  be  ready  witblr  the  na’xt  few  weeks.  ' 


.iftMiH  it  lllln'.y 


QU6£ACIER.[ZHiJg[;4  AND  PURIFICATION  OP  .THE  REACT.IVE  ANJigENU  . 

Reco'/ei'y  o+  specific  anti.gens  recognised  by  monocionai  antibodies 
continues.  These  efforts  entail  production  o-f  ascitic  -fluids; 
purification  of  the  fluids  of  Affi-gel  Blue  columns;  construction  of 
affinity  columns  \Affi-gel  10)  using  the  purified  monoclonal  as  the 
imm-anosorbent;  solubilisation  o-f  the  antigen  (promastigotes)  j  elution 
of  the  solubulized  antigen  through  the  affininty  column; 
character ization  of  the  eluted  fractions  by  Western  Blots  followed  by 
radio-immuneprecipi hation  with  the  monoclonal  antibody.  The  following 
studies  are  in  progress. 


fionoclonal  Specificity  Site  of 


Antigen  Recovered 


Antibody 


Reac  fc i V i t  y  (k  d ) 


1 ASCITES) 


SURFACE 


62,000 


470  TC 


65, 000 


390  465 


DOUBLET 


1 40  508 


222-*^  1 


359  18 
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■f if, ■  j ,  /•,  j 


YES 


+ 

— 

SURFACE  1 4  K  000 

470* 

TC 

15, 000 

590 

IS 

'60 , 000 

140 

465 

TRIPLET 

\JUu» 

357 

1 

— 

484 

lU 

503 

■s>'=hQmolDqou'5  reaction 


OTHER  MOHOCLONALG  (ASCI  TEG)  UMDF.!'<  INVEST  IGA  FI  ON  INCLUDE: 
T9DT:=  reactive  UITH  IojOoO  kd  antigen  on  sur-face  of  222. 


L5B9= 

»• 

It 

? 

It 

II 

II 

II 

470 

R5D2= 

II 

It 

? 

It 

PI 

:i 

It 

II 

U5F2= 

II 

II 

It 

i: 

It 

II 

II 

L?DS= 

:! 

- 

II 

•1 

II 

II 

II 

GSE-!10= 

It 

II 

■? 

il 

I* 

It 

1 

G9G3= 

ft 

II 

7 

It 

II 

It 

tl 

*  II 

G&B6= 

M 

II 

7 

II 

II 

fi 

If 

II 

C4F4= 

li 

'  tl 

II 

It 

II 

II 

303 

cac7= 

II 

It 

II 

It 

It 

II 

11 

H2D6 

II 

ft 

67,000  kd 

It 

II 

II 

II 

222 

C5D2 

II 

II 

11 

II 

11 

II 

303 

92.5K^ 

66.2K^ 


45K^ 


31K^ 


21.5K^f 


14.4K^ 


mas- 


rt-  IiTiffH.iiO ••  1  uDi  i^a-uETir  t~ii c f  ogr eph  demonstrating  reactivity  of  monoclonal 
aril  b'...d,.  bJIi  l-Dt:-  with  air  dired  promasti gotes  of  isloate  WRAIR  222b. 

B.  J  iViiTii.r.  lelectobl  ot  verif-^ing  the  specific  reactivity  of  monbcional 
antibody  X'H-2D6  vn  th  a  6^  i.d  protein  of  a  crude  extract  of  WRAIR 
222t!  prc<Ti£:  -.-/i  igoi  e-^r  '  ‘ 


.  ,4."^ 


/ 


■  < 


M,  i,  .  ' 


■  *' "ts* -.I®.*  «-  4 


f-M  Immuno-i  luorescent  ,-n.. erocjraph  demonstrating  reaictivity  o-f’  mohoclanal 
arititaocJy  83T~VD3  with  air  dired  promastigotes  of  isloate  WRAIR  22213. 

D-  immunoelectoblot  veriFyinq  the  specific  reactivity  of  monpcloDal. 
anti  dy  903  with  a  1'3  td  protein  of  a  crude  ejitract  of  WRAIR  222b 
prom  •’.-iti  gorws,  .  ■  '  . 


OEVClJ-i:  TIll.N  i  DF  StiRDD!  AGN03JC  flC  AJ&AYS 


The  suriace  anti  qen  of  WRAir'.-470  isolate  recognixed  by  iiionoclonal 
anti  body  8oL- 5Gv  was  .’•ecovsred  from  e^:tracts  ot  stationary 
proiTirAsti  jotes  by  ciftinity  chromatograhy  (Figure  1)  The  genus 
sped  f ichy  ot  that  monoclunal  antibody  had  been  confirmed  oy  enzyme 
linked  immunosc.i  bent  assays  (Figure  2)^ 

Figure  (".resen  !■  s  hie  iLJSA  data  when  t.'.g  reactivity  of  human -sera, 

■  i-pr  es: entah  K '.T  c+  1  el shmaiiv, asi s  .  trypanusomiasis  and  toj.opi as^no^3is, 
w^.s  t.ip-asi.M- .^fd  aqaiosL  the  vMvri{i«^d  Q^iL-bG?  antiger'. 


COV  00 
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Figure  2;  Enzyme  linked  innuncsorbent  assay  results  for  83L-5G9 

ANTIBODY  AGAINST  VARIOUS  PARASITE  SPECIES. 


'••I  83L-5G9 


60>  00 


ERZTHE  L  hiked  imUlldSOIIDERT  ASSAY  RESULTS  FOR  83L-5G9 
ARTIDODT  A6AIRST  VARIOUS  PARASITE  SPECIES. 


4.  TufiMTIJ  U'.Hl  UJt!  OF  ! 'I'lKAfi  [  fLo  IN  : MFLC  i  ^I)  U'.4  ULLiT, 

Hpp*' o.:  j, matr'.l  V  10, uu.)  prDinai-.hirjol-e?:.  ol  jBolat'J  GML  .H  (  ,  L.gL'li]i.ElSQifi 
rne,;Xiran5  «iDSS.QflPD.si§  ?  were  in+.rDducfSvi  inlo  the  footpads  of  8“wee!;; 
old  tia.tb/c  mice™  At-ter  one  month.,  when  all  m.' ce  exhibited  visible 
lesjons,  thw  nnd(.J  o  wa-.  e/.cs  sed  ana  cut  irito  2min  cubes.  Several  cubes 
we.-e  cultured  fo.-  retrieval  of  parasites  and  the  I'emainder  were 
ef.ibevided  di-  MTC  and  snap  frozen  in  J  d  quid  n.!  trogen.  The  frozen 
sp>?c.i  <.>en  ,  w>-.-re  sec.f -i  oned  .at  f.  microns  and  after  a  brief  fixation  in 
7>'.  ■»  .le-  haiiijl,  .^.fi  e  used  .-i!-  3ubsl  rates  -r  indirect  immuno-f  lucrescent 
antibody  ,:>!?. -a  •  T'  -  -apability  of  th  ’  ‘UonociunAi  antibodies  to  detect 
ird:r<-,cel.  u1  ar  .  .  i  .1  es-  i  n  those  infected  tlsaucs  is  presented  in 

^  he  fol  :  Dw;  nt  ;  - 


-19- 


i>  clonal  art  1  boci j  fi=5  V4i  i  h  amcsLiyoLcSto.  repre'sentat x  vs 
‘)f  b‘  isDi 1*1,  pro-ent.C'd  in  the  -following  rhc':-.'  ati  ast  i  q  .!te 

prcdiii-.iri  bv  hlio  in  vitro  -^nrsctxcn  n-f  mouacr  pentcn^-ai 
fir.vr  rop.bnq=>s. 


TABLE  I 

REACTIVITY  OF  MONOCLONAL  ANTIBODIES  WITH  AMASTIGOTES  OF 
NEW  WORLD  LEISHHANIA  SPECIES 


MONOCLONAL 


/f  /f  //  /  //  //  A  A 


ANTIBODY 

-'v  y V  yv  Vv  yv 

83H-2D6 

f  f 

4-t- 

44- 

44-  44-  44-  44  44- 

.83L-2D3 

il-t- 

44- 

44  44  44-  -  44 

83L-5G9 

N-)> 

44^ 

44  -44 

83T-3E7 

A-f 

44- 

•  •  •  ••  • 

83T-3E9  . 

4-^ 

44- 

44  —  44  -  -  - 

83T-MD7* 

- 

- 

•  -  «  •  •  • 

83T-5C6* 

- 

- 

83T-9D3 

44- 

H* 

83T-10E4 

44- 

44- 

44  -  44  '  -  - 

83U-2F11 

44- 

44- 

44  -  44  -  -  - 

83U-5F2 

24- 

24- 

24  -  - 

83U-7D5 

44- 

44- 

44  -  -  -  -  - 

83U-9B3 

44- 

44^ 

44  - 

8AC-4FA 

4^ 

44- 

44  -  44  -  -  - 

84C-5B2 

44- 

4« 

44  44  44  44  44  - 

8AC-8B3 

44- 

44- 

^  •  e»  •  •  • 

84C-8C7 

.  .44- 

44- 

44  -  44  -  - 

SAG-SBIO 

- 

- 

- 1  •  -  •*  *  - 

*  Specific  for  L.  ■exlcena  pfcaastljote  Mabranc. 


Fig.  t  Irmnunofluorescent  identification  of  amastigotes  in  the  footpad 
nodule  of  a  Balb/c  mouse  1  month  after  inoculation  with  ^  m, 
amazonensis  promast igotes.  Frozen  sections  stained  with  L. 
mexicana^-specific  mcnoclonal  antibody  83U-7D5  as  described 
in  Materials  and  Methods.  Most  amastigotes  are  localized  to 
dermal  macrophages,  but  extracellular  anastigotes  are  often 
seen  (A-B).  Magnification  =  900x. 


FiS*  2,  Immuno fluorescent  localization  of  amasttgotes  in  the  popliteal  | 

I' 

lymph  node  of  a  Balb/c  mouse  1  month  after  inoculation  with 

V 

tn,  amazonensis  promastigotes.  Frozen  sections  stained  with  ^ 

monoclonal  antibody  8UC-4F4  as  described  in  mateVials  and  ' 

methods.  Numerous  araastigotes  within  macrophages  are  easily  = 

visualized  (A— B).  Magnification  =  900x. 
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U‘6E  or  FLOW  CYIUMEIHV  f-OK  LtlERMlNlNO  SUHi-ACE.  AMI  JlGEIW  EXPRESSION: 


NicrotluDremetrir  flow  cytometi'/  has  be(?  i  deve.L  opecl  as  an  alternative 
aproach  to  quantitale  si-ir-face  antigen  e::pression  of  the  various 
species  and  sub- spec  >.es  of  Mew  World  Lesihinania.  In  biisf,  this 
procedure  entai ' s  : 

a.  Inc  ubati  C'l'i  o$  .‘iving  prooiast ■  gotes  wi tli  the  reipecL-ve  iTsonoclonal 
ani  1 !'  D(.  /- 

.-iddiiMti  «.{  r  I  rc  i -^beJ  ed  goat  a.iti -moase  i.TiiiUinogiobu.'. in  serum. 

r-iuiisi  {.'t  j  oi  cf  tl'e  n  .unbor  pa'*.-ir i tes  iaaeled,  as  well  as  the 
jntansi::-.  of  th^  5  al.' ?1  -  j  r.  Lne  fit  orescent  act.  vaLed  cell  sorter. 

rri-d  ,  ,riin.-o'\  its  are  pri  surd-ed  in  tire  accompanini  cj  table- 


Values  >  16.0  considered  significantly  different  from  negative  control  by  paired  t-test 


